S6
It is quite interesting to find there're close contacts of the copper---H framework to the coordinated thiolate units in the crystal structure. The 6-position H (6-H δ+ ) of thiolate locates to near μ3-H with an apparently short distance, one example is shown in Figure S6 , totally eleven. In contrast to the downfield shifted H of aromatic ring in the gold cluster, the phneyl C-H units (typically at ~7 ppm to 8 ppm) appear at considerably upfield regions as shown in 1 H NMR spectrums of 1D ( Figure S6 ) and 1 ( Figure S5 ): about 4.5 ppm, 5.4 ppm, 6.4 ppm and 6.5 ppm. Compared with the electron-withdrawing of the parital positive Au, it should be caused by the electron donating by the Cu-H units of the core. And these close contacts, listed in Table S3 , could be grouped into four types by distances: tow ~2.35 Å, four with 2.54 to 2.59 Å, three with 2.62 to 2.69 Å and two with 2.88 and 2.95 Å, which should be designated to the phneyl C-H units of 4.6 ppm, 5.4 ppm, 6.4 ppm and 6.5 ppm in 1 H-NMR respectively ( Figure S5 ). We also carried out HSQC, HMBC, 1 H-COSY to study the details, we find all these Hs are related to the benzyl C and H (show as Figure   S7 ). Figure S10 . ESI-MS of 1 in a large scale. contour plots of the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) states are shown in Figure S13 ; these illustrate that the electrons bound to these states are mainly confined in the metal core, but are not centrosymmetric in nature.
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S6. Electrochemistry of cluster 1
The electrochemical properties of cluster 1 were studied by cyclic voltammogram ( atmosphere.
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S7. Choosing the model ligand for calculations on reacitivity of cluster 1
In order to reduce the computational cost, the thiolate ligand is simplified from the experimental -SPhCl2 to the model -SCHCl2. We make the choice for the model ligand based on a few simple test calculations on clusters with different ligands: -SPh, -SCHCl2
and -SCH3. We compare properties such as HOMO-LUMO gap, charges on the different atoms and energy cost for removing an electron from the trianionic cluster to form a dianion (see Figure S15 ). While the HOMO-LUMO gap and the charges on the Cu or H atoms do not change significantly upon changing the ligand, we find that the presence of the Cl atoms in the ligand is critical to stabilize the high 3-negative charge on the cluster. For the ligands -SPh and -SCH3, we find that the dianionic cluster is more energetically stable than the trianionic cluster. Therefore, for all calculations to study the reactivity of the cluster, we consider the cluster with the model ligand SCHCl2, viz. [Cu25H10(SCHCl2)18] 3˗ . 
